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INFORMATION FROM THE BOOK "DESULFURIZATION
OF COKE GAS AND OTHER COMBUSTIBLE GASES .
BY W N. YEGOROV, M. M. DMITRIYEV, D, D, ZYKOV

The treatment of combustible gases and gaseous fuels is of con-
siderable industrial, military, and economic {mportance because (a)
gases treated by the methods described are used in synthesis and thus
converted into other products, for instance, liquid fuels; and (v)
efforts are being made in the USSR to replace solid and liquid fuels
with gas and, in connection with this, to introduce efficient methods
of flameless surface combustion. .

The commentary, preface, selected excerpts, two tables and the
complete table of contents of subject book ere given belovw.

Ryssian Editial Commentary

This book gives a review of methods of purification of combustible gases
from hydrogen sulfide and organic sulfur compounds. In the case of methods
which are of the greatest practical importance for industry, a description and
calculation of basic equipment is given and the production coefficients are
cited. Furthermore, conditions for the purification of the gas prior to de-
sulfurization are described, as well as methods for the utilization of hydrogen
sulfide gas obtained in cyclic purification procedures. The most important de-

- gulfurization processes are evaluated and compared. :

The book supplies information needed by engineers and technical workers
of the coke-chemical and gas industries. It may also be of use to students
who specialize in the conversion of fuel end combustible gases.
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Preface

The law on the Fourth Five-Year Plan [1946 - 19517 has set the task of in-
creasing the utilization »f gaseous fuel for industrial and lLiousehold purposes.
To accomplish this task effectively, it is necessary to apply the most efficlent
and economical procedures for removing hydrogen sulfide and organic sulfur com-
pounds from gases utilized in this manner.

The present work illustrates the contemporary gtatus of questions connected
with desulfurization and describes the most important methods of purification.

The existing literature on these questions is out of date, incomplete, or

lacks a critical evaluation and comparison, so that the present book supplies
an essential need.

Excerpts From Various Chapters

Coal from the Donets Basin contains 5-6% S; that from the Kuznetsk Basin
usually no more than 0.5% S; and Karaganda coal about 1% S. Desulfurization
of coke gas is therefore of the greatest importance when Donets coal serves as

crude material [E §7.

* ¥* *

The arsenic-soda method of purification from hydrogen sulfide was developed
in the USSR in 1930 - 1932 at UNIKhIM (Ural Scientific Research Chemical Insti-
tute), Sverdlovsk. It was studied in detail at UKhIN (Scientific Research Insti-
tute of Coal Chemistry), Khar'kov, and by the Gazoochistka Trust (Gas Purifica-
tion). This method is being applied extensively in the USSR industry at present.
The modified process developed in the USSR represents a simplification as com-
pared with the method described in US publications. This is shown by reaction

schemes given in the text /e 51-53/.

* * *

The so-called cyclic processes involve absorption of hydrogen sulfide by a
1iquid sorbent, removal of hydrogen sulfide from the sorbent in a distillation
column, and recirculation of the sorbent to absorb more hydrogen sulfide. In-
stallations of this type were introduced in the 1930's and have been applied on
an extensive scale in recent years. In the USSR a considerable amount of work
on the introduction of this type of processes was done by M. S. Litvinenko and
M. V. Gofttman (UKhIN), who used carbonate solutions for the removal of hydrogen
sulfide from coke gas. Application of cyclic methods for the purification of
other industrial gases was investigated by S. M. Golyand at NIOGAZ (Scientific
Research Institute of Industrial and Sanitary Gas Purification) and Leybush at
GIAP (State Institute of Nitrogen Industry). Development work on the earliest
projects involving application of cyclic processes was carried out by the Gazoo-
chistka Trust. Purification under application of ethanolamines was investigated
by A. P. Andrianov and S. M. Golyand.

As far as evoluticn of absorbed hydrogen sulfide on heating is concerned,

the most advantageous properties among chemical solvents are exhibited by ethano-
lamine solutions and sslts of amino acids (alkezid) /pp 9k-1037.

* * *

For the conversion of hydrogen sulfide to sulfur, a catalyst of the type
used at copper-sulfur plants may be utilized to advantage. According to tests
carried out at NIOGAZ this catalyst is distinguished by & high and constant
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activity. The catalyst is prepared by mixing aluminum cement, aluminum hydroxide,
aluminum powder, & calcium hydroxide suspension, and water. The resulting mass
is then poured into molds and allowed to golidify. On solidification the mess is
ground. The catalyst has the following composition: 7.36% S105, 46.89% Aly04,

5.81% Feo0s3, 38.07% CaO.

Certain_grades of bauxite are also satisfactory for use as & catalyst in this
conversion /pp 222-223/.

* * x

For various reasons, some of the methods described in the book are unsuitable
for practical application at this stage. This applies to all methods combining
geveral processes and to all oxidation methods with the exception of the one uti-
1lizing arsenic. One must also exclude older methods which have been used in the
industry, but are relatively inefficient from the technological and economic stand-
points. Thus, wet iron-alkali methods are jess advantageous than the arsenic-
alkali process because the latter yields purer gsulfur. The ethanolamine cyclic
process is preferable to the phenolate cyclic process, pecause the ethanolamine
method, with the same initial outlay and costs for maintenance, yields a purer
ges and 1is applicable in the presence of COy and even of some oxygen. For all
practical purposes, purification with ethanolamine has already replaced the phen-
olate method.

The cyclic tri-potassium phosphate and alkazid methods have specialized ap-
plications only. Tri-potassium phosphate is used when purification must be cerried
out at a high temperature (up to 90°). The only adventage of the alkazid method,
which is widely used in Germany, is selective absorption of hydrogen sulfide in
the presence of large quantities of carbon dioxide, but the ethanolamine method
(under application of triethanolamine) shows the same selectivity (data ~f the
Gazoochistka Trust). o ¥

There are only individual installations using the ammonia and iron cyanide
methods. 1In view of the lack of experience with these imstallaetions, an evalua-
tion of the methods in question must be delayed.

The methods which are of importance from the point of view of extensive ap-
plication in industry are: (1) desulfurization with iron hydroxide (dry method ),
(2) desulfurization with activated carbon (dry method); (3) arsenic-alkali method
(vet); (4) treatment with ethanolamine (wet); (5) vacuum-potash method (wet); .
and (6) vacuum-soda method (wet). Methods 1 and 2 are sultable when the hydrogen \
sulfide content is low, with 2 preferable in large installations. As distinguished ]
from 3, processes L, 5, and 6 are cyclic, and therefore of greater economic ad-
. vantage. However, 3 yields elemental sulfur, which is a commercial product, while
. 4, 5, and 6 result in hydrogen sulfide. If the desired end product is sulfuric
' acid, the cyclic processes yielding hydrogen sulfide are preferable to 3. In
Method 3 & lot of power and comparatively small amount of steam and water are used;
., in k4, 5, and 6, on the other hand, much steam and water and a relatively small
amount of electric pover are used. As far as the degree of purification is con-
cerned, 4 is the most efficlent method. Unless the gas pressure 1is elevated, 4
..is followed by 3 and 5 or .6, in that order. Among the cyclic methods, 4 has every
advantage. However, one must also consider the composition of the gas in select-

ing the method /pp 233-238/.
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Table 41 L‘Ep 236—2317. Orientation Date on the Applicability
" of Various Methods for the Desulfurization of Gases

Hydrogen Method of Purification When Ges Is To Be Used for
sulfide
Content
(ex per . Synthesds
m3 /nor- Heating of Metallurgical and Conver- Conveying Over For Household
Type of Gas mal cu m?/) Boilers Furnaces sion Long Distances Needs
T
Coke gas from
southern plants 18-22 - Ars%nig or Arsenic or potash + dry method (iron hydroxide)
potas
Eastern plants which 8
use Kuznetsk coal 3-4 - pry method (iron hydroxide) E
18
Eagtern plants which %’
use Kizelevsk coal  35-k0 - Arsenic Arsenic or potash + dry method (iron hyd.roxide) E
Low-temperature coking 20-k0 Arsgnii:,1 or Arsenic Arsenic or potash + dry method (iron hydroxide )
potas

Low-temperature coking

- - - - T d. (iron hydroxide or
of combustible shales  6-8 ‘ Dry methoc ¢ ¥ carbg%

) . 50X1-HUM
Hydrogen installations h-20 - - Ethanolamine e - -
Water gas L-6 - - Ethanclamine - -
« Generator gas (pro‘ducgd
by steam and air blow- .
ing) from
Anthracite 3-k - - Dry method (iron hydroxide or activated carbon)
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Table L1. (Contd)

Type of Ges

Coal from Moscow
Basin

Subterranean gasifica-
tlon

FNatursl ges from
oil fields

Gas from petroleun
conversion

wama Sanitized Copy Approved for Release 201 1/09/2~1

Hydrogen
sulfide
content
(gr per
nm3 /nor-

mal cu m?

20

20

30-150

Method of purification When Gas 1s To Be Used for

Heating of

Arsenic or
potash

Arsenic or
potash

Ethanol-
amine,
arsenic,
or potash

Ethanol-
amine,
arsenic,
‘or potash

Synthesis
Metallurgical and Conver- conveying Over For Household
Furnaces sion _ Long Distances Needs

Arsenic or potash T dry method (iron hydroxide)

- - Arsenic or potash + dry method
(iron hydroxide or activated
carbon)

- Ethanol Ethanolamine + Ethanolamine
amine drying

TYILNIATINOD

- Ethanol- Ethanolamine fthanolamine

amine or

tri-potas-

sium phos-

phate, when

temperature

of gas is

high
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